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Abstract 
Svenska 
Psykologiska färdigheter är viktiga i den professionella idrotten. Inom den nya 
gymnasieskolan utvecklades ”Nationellt godkänd Idrottsutbildning“ (NIU)-programmet för att 
skapa bättre förutsättningar för framgångsrika, idrottande elever och deras professionella 
idrottskarriärer. Den här studien jämförde idrottselever som gick NIU-programmet med de 
som gick inriktningen idrottsfördjupning. Dessutom undersöktes skillnader i 
idrottpsykologiska färdigheter mellan pojkar och flickor, träning och tävling samt olika 
årskurser. 128 svenska gymnasieelever (15-17 år, 59 flickor, 69 pojkar) svarade på 
frågeformuläret PACE som mäter idrottspsykologiska färdigheter. 66 elever ingick i NIU-
programmet. Statistiska t-tester användes för att jämföra de olika grupperna. Avslappning och 
självförtroende användes mer av NIU-atleter än av dem andra atleterna och de yngre 
idrottarna i NIU-programet använde fler färdigheter i jämförelse med de äldre. Pojkar 
använde fler färdigheter än flickor och processmål och mental förberedelse var exempel på 
färdigheter som användes i högre grad vid tävling jämfört med träning. Dessa resultat 
påvisade att NIU atleter använder fler färdigheter än vad de övriga atleterna gör, men det är 
inte nödvändigtvis på grund av NIU-programmet. Det visar också att det krävs mer forskning 
gällande idrottspsykologiska färdigheter mellan träning och tävling för att förbättra träningen av 
idrottspsykologiska färdigheter som del av NIU-programmet. Ökad kunskap om och kritisk 
reflektion kring elevernas idrottspsykologiska färdigheter kan hjälpa eleverna inte bara att bli 
mer framgångsrika idrottare men också att vara bättre förberredda för utmaningarna och 
pressen inom den professionella idrotten.   
 
Nyckelord: Idrottspsykologiska färdigheter, Nationellt godkänd idrottsutbildning (NIU), 
träning och tävling, Performance and Competition Evaluation (PACE)  
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Deutsch  
Psychologische Skills spielen im professionellen Sport eine zentrale Rolle. Das schwedische 
Programm „Nationellt godkänd Idrottsutbildning“ (NIU) wurde entwickelt, um talentierte 
SchülerInnen in ihrer sportlichen Kariere zu unterstützen. Diese Studie verglich die 
AthletInnen des NIU Programms mit anderen AthletInnen desselben Gymnasiums. Außerdem 
wurde die Anwendung psychologischer Skills auf Unterschiede zwischen Jungen und 
Mädchen sowie zwischen Training und Wettkampf hin untersucht. Ferner sollte das NIU-
Programm evaluiert werden, indem die AthletInnen des ersten Jahrgangs mit denen des 
zweiten Jahrgangs verglichen wurden. 128 schwedische GymnasiastInnen (15-17 Jahre, 59 
weiblich, 69 männlich) beantworteten das PACE Inventar, 66 davon nahmen am NIU-
Programm teil. Mit T-Tests wurden die Unterschiede zwischen den Gruppen geprüft. Im 
Vergleich mit den anderen SchülerInnen, wendeten die AthletInnen des NIU-Programms 
Relaxation und Self-Confidence häufiger an. Die jüngeren AthletInnen des NIU-Programms 
berichteten psychologische Skills häufiger einzusetzen als die Älteren. Jungen berichteten 
einen häufigeren Gebrauch psychologischer Skills als Mädchen und es wurden Unterschiede 
im Gebrauch der Skills, zum Beispiel von Process Goals und Mental Preparation zwischen 
Training und Wettkampf gefunden. Diese Resultate deuten darauf hin, dass die AthletInnen 
des NIU-Programms vermehrt sportpsychologische Skills einsetzen. Dieser Befund kann 
jedoch nicht eindeutig auf das Programm zurückgeführt werden. Der Zusammenhang 
zwischen Training und Wettkampf in Bezug auf psychologische Skills bedarf weiterer 
Untersuchungen, um das Training dieser Skills, im Rahmen des NIU-Programms, zu 
verbessern. Vertieftes Wissen und eine kritische Reflektion um die sportpsychologische Skills 
der SchülerInnen, kann diesen helfen, nicht nur erfolgreicher zu werden, sondern auch mit 
den Herausforderungen und dem Druck innerhalb des professionellen Sportes umzugehen.   
 
Schlüsselworte: Sportpsychologische Skills, Nationellt godkänd idrottsutbildning (NIU), 
Training und Wettkampf, Performance and Competition Evaluation (PACE) 
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English  
Psychological skills are crucial for performance in professional sports. The Swedish program 
“Nationellt godkänd Idrottsutbildning” (NIU) was developed to support talented students with 
a professional sports career. This study compared NIU athletes to other high school athletes 
regarding the use of psychological skills. In addition, gender, grade and context (training and 
competition) were compared. It also evaluated NIU by comparing first and second grade of 
the program in these skills. 128 Swedish high school students (age 15-17, 59 female, 69 male) 
answered the questionnaire PACE which measures 13 different psychological skills. 66 
students participated in the NIU program. T-tests were used to compare the groups. Compared 
to the other students, NIU athletes scored higher on Relaxation and Self-confidence. Younger 
athletes in the NIU program reported using some skills more often than older athletes. Gender 
was a factor, with boys using some skills more often than girls. There were also differences in 
skill use between practice and competition, for example in Process goals and Mental 
preparation. These results suggest that NIU athletes use more psychological skills. However 
this is not necessarily due to the program. More research is needed on the relationship 
between psychological skills in practice and competition in order to improve the skill training 
within the NIU program. Better knowledge and critical reflection about the use of 
psychological skills in students can help them not only to become more successful athletes, 
but also to be better prepared for the challenges and pressure within professional sports.  
 
Keywords: Sport psychological skills, Nationellt godkänd idrottsutbildning (NIU), practice 
and competition, Performance and Competition Evaluation (PACE) 
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Introduction 
„Sport is played with the body but won with the mind. “ – Courtesy of University College 
Dublin, Sport  
Most coaches and researchers believe that 50-90% of athletic performances depend on 
mental skills. Thus mental skills are especially important when facing an opponent with 
similar physical abilities. Psychological factors can explain why athletic performance can 
vary from day to day, without changes in physical condition (Weinberg & Gould, 2011). 
Therefore the achievements of psychology become more and more important in professional 
sports. Sport psychology consultants help athletes with psychological skill training in order to 
control their anxiety and nervousness, to keep up their motivation and self-confidence, and to 
be more effective in practice and competition.  
In this introduction I will first present the most important fields of psychological skills 
in athletes, namely anxiety and arousal, motivation, visualization, and self-confidence. 
Furthermore I will explain psychological skill training and its impact on performance, as well 
as psychological skills in young athletes and gender differences in psychological skill use. I 
will give a short presentation of the Nationellt godkänd idrottsutbildning (NIU) program at 
Swedish high-schools, followed by the aim of this study and my hypotheses. 
Psychological skills in athletes 
In the field of sports psychology many different psychological skills are discussed for 
their impact on performance (Gardner & Moore, 2006; Moran, 2012). This study focuses on 
thirteen different psychological skills. Each skill relates either to the topic of anxiety and 
arousal, motivation, visualization, or self-confidence.  
Anxiety and arousal 
Anxiety and arousal might be the most studied subjects within sports psychology. A lot 
of research has been done on how anxiety influences performance and if there is a perfect 
level of arousal to reach peak performance. In order to find answers to these questions it is 
necessary to define anxiety and arousal. Arousal refers to physiological and psychological 
activation in general, which is needed in competitions in order to reach peak performance. 
Anxiety, on the other hand, is a negative emotional state which includes negative affects like 
nervousness and worry, but also physiological arousal (Weinberg & Gould, 2011, Moran, 
2012). It is usually divided into trait and state anxiety, where trait anxiety is a part of one´s 
personality that does not change between different situations, but functions as a base level. In 
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contrast, state anxiety is determined by the situation, and can vary greatly due to the specific 
situation. Explaining how state anxiety develops in a certain situation and how it can be 
controlled so that the positive arousal remains, is of great interest for sports psychology, for it 
is one of the key factors to optimal performance (Woodman & Hardy, 2003). 
One of the models describing the origin of anxiety which is highly applicable to sports 
is the “Transactional Model of Stress” by Lazarus and Folkman (1984). It emphasizes two 
stages of appraisal: primary and secondary appraisal. During primary appraisal, a person 
evaluates if a situation means any harm to his/her well-being and if it is stressful or 
challenging. During secondary appraisal the person evaluates his/her resources and coping-
mechanisms in order to resolve the situation. If no suitable coping-mechanisms are available 
the situation results in anxiety and distress. However, primary appraisal is the first trigger for 
anxiety and the situations that cause this trigger can vary from person to person. Competitions 
however cause an increase in anxiety in most athletes, which can interfere with an athlete´s 
performance. The muscles tighten up, a lack of concentration occurs, and most athletes start to 
focus on irrelevant tasks and cues (Pijper et al., 2003; Weinberg & Hunt, 1976; Nieuwenhuys 
et al., 2008). Therefore athletes seek help in order to control their anxiety and to relax during 
a competition.  
Many theories and models have been developed in order to describe the relationship 
between anxiety/arousal and peak performance (for an overview see Weinberg & Gould, 
2011). Yuri Hanin (1997) stated in his theory “Individualized Zones of Optimal Functioning” 
that every athlete has their own zone of optimal state anxiety, where they can perform best. 
He later expanded his theory to other emotions as well. This theory can be of great help in 
practice, emphasizing that each athlete has different needs when it comes to the preparation 
before a competition. It also tells us that arousal and anxiety regulation techniques can be 
useful for all athletes, in order to be able to reach their optimal zone no matter in what arousal 
state he/she was before the intervention. Reframing, Positive inner dialogue, Mental 
preparation, Constructive evaluation, and Stress management are sport psychological skills 
that try to influence anxiety (“Sportspsykologiens professionsmodel” Team Danmark; 
Weinberg & Gould, 2011). An athlete can use these skills as coping mechanisms to make the 
primary appraisal less threatening and harmful. Additionally, stress management, 
concentration, and relaxation help during secondary appraisal, when an athlete can use 
different relaxation techniques as parts of his/her coping behavior. Activation, on the other 
hand, is necessary whenever an athlete is below his/her optimal zone of functioning and needs 
to increase his/her arousal level.  
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Motivation: Process and result goals 
Motivation is crucial not only for sport participation, but also for the achievement of 
peak performance, yet it is usually vaguely defined. It is widely said that “motivation is the 
direction and intensity of effort” (Weinberg & Gould, 2011, p. 52). However, sport 
psychologists also make a distinction between intrinsic and extrinsic motivation. In that case, 
intrinsic motivation refers to an athlete´s participation in a sport, just because the sport itself 
gives him/her pleasure and joy. Whereas extrinsic motivation refers to an athlete´s 
participation in a sport because he/she wants to achieve another goal with it, such as 
improving his/her health or live up to parent expectations. A high intrinsic motivation is said 
to enhance joy and reduce the likelihood that athletes will drop-out from their sports (Moran, 
2012). High extrinsic motivation, on the other hand, seems to be connected to higher rates of 
anxiety and dissatisfaction and therefore higher drop-out rates. 
Motivation can not only be divided into intrinsic and extrinsic, but also by the type of 
goal the motivation aims for. The Achievement Goal Theory (Duda & Nicholls, 1992) which 
is often used (by, for example, Harwood, Cumming, & Fletcher, 2004; Smith, 2006; Stoeber, 
2011) in the field of sports psychology claims that individuals can have different goal 
orientations when it comes to performances; they can be either task-oriented or ego-oriented. 
While a high task-orientation mainly focuses on personal performance and the improvement 
made by the athlete him/herself, the ego-orientation focuses mainly on the comparison with 
others and therefore on the outcome of a competition. Ego-oriented athletes are highly 
dependent on their opponents in terms of satisfaction with their own performance and keeping 
up motivation. Many researchers believe that a high task-orientation can help athletes to avoid 
frustration and disappointment when losing (Weinberg & Gould, 2011). It might also help 
athletes to set more challenging goals in order to improve the training process. Therefore sport 
psychology consultants are highly interested in creating an environment which enhances task-
orientation more than ego-orientation. 
The main skill connected with motivation and motivational orientation is goal setting. 
Sport psychologists divide this into process goals on one hand, and result or outcome goals on 
the other hand. Process goals are goals a person sets for his/her own actions, such as 
improving one´s 100m time by 0.20 seconds e.g.. These kinds of goals are mostly in control 
of the athlete and can be achieved without the influence of any opponent. They are most 
effective when it comes to increasing self-efficacy and self-confidence, and reducing 
cognitive anxiety (Kingston & Hardy, 1997). They are especially useful because they can be 
adjusted precisely and focus only on the individual´s needs and achievements. Process goals 
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can be used in practice and competition in order to work on specific mistakes and weaknesses 
and in order to show the athlete the progress he/she is making (Weinberg & Gould, 2011). 
They are also known for enhancing a task-oriented motivational climate, which is especially 
important for younger athletes (Ullrich-French & Smith, 2009).  
Result goals focus mainly on the outcome of a competition and so tend to foster a more 
ego-oriented climate. They are more uncertain, harder to control, and usually not very 
specific, such as “win the match”. However they can also be very useful in the direct state of a 
competition and can strongly enhance motivation in a certain situation, but they are also more 
likely to “increase anxiety and irrelevant and distractive thoughts” (Weinberg & Gould, 2011, 
p.344). Focusing too much on result goals, especially in young athletes, can cause a loss of 
motivation and drop-out from the sport (Weinberg & Gould, 2011). Therefore it is important 
that athletes are able to set both process and result goals, if they want to reach optimal 
motivation and performance. But motivational orientation is according to Harwood et al. 
(2004) also connected to other psychological skills, such as visualization.  
Visualization 
Another part of psychological skills training (PST) which is widely used and 
investigated is imagery or visualization. Many elite athletes report using visualization as a 
part of their daily routine and right before a competition. Visualization refers to the 
experience of different situations in the mind. It usually includes not only the optical sense, 
but as many senses as possible (Weinberg & Gould, 2011). Apart from anecdotal reports and 
studies that used visualization as a part of a whole intervention packages, Munroe, Giacobbi, 
Hall, and Weinberg (2000) found a positive relationship between visualization and 
performance. Additionally, visualization is used by injured athletes to practice certain 
movements and drills in their mind, even when they cannot perform them physically. But in 
order to be effective, visualization needs to be practiced many times. For if used in the wrong 
way, visualization can also create anxiety, turn the attention to unimportant cues and enhance 
certain mistakes, by focusing too hard on well-learned tasks (Weinberg & Gould 2011). 
Self-confidence 
Self-confidence is defined “as the belief that [one] can successfully perform a desired 
behavior” (Weinberg & Gould 2011, p. 320). This belief can address many different aspects 
of the athletic performance, such as the belief to successfully use mental or physical skills 
(Weinberg & Gould, 2011). According to the “Sport Confidence Model” of Vealy et al. 
(1986) self-confidence can positively influence athletic performance. It states that self-
 11 
 
confidence will affect behavior, affect, and cognition by increasing positive emotions, as well 
as goal oriented behavior and effort. Different studies have shown that athletes who were 
falsely told they were stronger than their opponent won against superior opponents (for an 
overview see Weinberg & Gould, 2011). Nelson & Furst (1972), for example, did so with arm 
wrestling. Furthermore, the “Sport Confidence Model” describes different factors which can 
increase an athlete´s self-confidence. Besides previous achievements and personality 
characteristics, social climate and organizational structure, as well as coaching behavior are 
said to have great impact on self-confidence and therefore performance.  
The other skills in PACE 
Even though all skills assessed with PACE are included in one of the topics presented 
above, I will give a short introduction to each of the skills (PACE, 2009, master 
tm
 value 
people 
tm 
- manual), except Goal setting, Visualization, and Self-confidence: 
Mental preparation refers to having a certain preparatory mental routine that puts one 
in the optimal mental state for performance before it begins. Additionally, this routine can 
help an athlete to reenter this optimal state if he/she loses it during performance.   
Constructive evaluation in contrast to negative evaluation does not focus on external 
factors, but is about factors the athlete him/herself can influence. It is supposed to enhance 
learning and motivation. 
Relaxation refers to down regulating arousal and anxiety to a certain level in order to 
increase performance. There are many different relaxation-techniques used in sports 
psychology, such as breath control or progressive muscle relaxation. All of these techniques 
can be learned and practiced with a coach or alone, though they will usually take some time in 
order to become effective. However, whatever technique works best for an athlete should be 
used in order to reach the optimal arousal level. 
Activation: Performance is not likely to be successful if the athlete is not aroused and 
activated at all. Every athlete has a certain level of arousal needed to perform at his/her best. 
Therefore, it is necessary to have psyching up techniques as the reverse of relaxation 
techniques in order to increase one´s arousal. There are not as many special techniques known 
and studied for psyching up, as for relaxation, but some athletes might use music or activating 
self-talk, for example.    
Stress management: Stress often occurs if a situation is very important to an individual 
but the outcome of the situation is very uncertain or the persons perceives not to have the 
needed response capacities (Weinberg & Gould, 2011). That can often be the case in sport 
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competitions. Therefore it is crucial for an athlete to have strategies how to handle the stress, 
in order to perform at his/her best, when it comes to an important competition. 
Concentration: Concentration is not special to sports, but also very important in our 
every-day-lives. In sports psychology concentration refers to four most important points: 
“selective attention, remaining attentional focus over time, having awareness of errors, and 
shifting the attentional focus” (Weinberg & Gould, 2011, p.365). It is important to ignore all 
non-relevant stimuli and thoughts and to focus only on the task at hand. This ability is crucial 
not only in competition, but also in learning new skills in most sports.  
Positive inner dialogue: Positive inner dialogue describes a certain type of self-talk. It 
is usually used to increase energy, effort and positive attitude and has positive effects on 
motivation. Positive dialogue, in contrast to instructional self-talk, usually does not focus on 
task-related cues. However, it is known to enhance performance in many ways. Perkos, 
Theodorakis, Chroni (2002) reported that positive self-talk can enhance performance by 
reducing distractive thoughts and turning the focus to task-related thoughts.    
Control of negative thoughts: Negative thoughts can influence performance adversely, 
by shifting the attentional focus to the mistakes one wants to avoid or by producing anxiety in 
an athlete. Therefore it is critically important to be able to control negative thoughts in 
competitive and practice situations. One way is to stop negative thoughts with a cue word, 
such as “stop” (Weinberg & Gould, 2011). Another is turning them into positive self-talk by 
making a list and replacing every negative thought by positive motivating thoughts. Again, 
both techniques require practice in order to be useful in competition.   
Reframing: Reframing - as Jones (2003) described, refers to a technique to control 
one´s emotions. By using refraining the behavior stays the same, because it is not the actual 
problem, but its meaning and interpretation is changed. A sport psychology consultant might 
show a disappointed athlete, that his/her behavior or body responses are not as negative or 
threatening, as he/she might think. Former threatening stimuli would be reinterpreted as 
normal signs of nervousness and the athlete learns how to accept and handle them. 
Skill Training 
The goal of Psychological skill training (PST) is to give athletes skills at their disposal 
in order to control their feelings and to become independent of the environment. It usually 
contains different elements, depending on what an athlete needs. Most common are exercises 
addressing goal setting, visualization, concentration, and different kinds of emotional 
regulation. Proficiency in psychological skills requires an athlete to practice for a long time, 
so the best time to start a PST would be during the off-season. Weinberg and Gould (2011) 
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suggested building up PST in three different phases: “the educational phase, the acquisition 
phase, and the practice phase” (p. 254-255). Their goals are to inform athletes about PST, to 
teach them the skills, and finally to have athletes actively practice the skills until they become 
natural. 
Impact of skills on performance 
Over the last 25 years many researchers found support for the effectiveness of PST on 
athletic performance (Greenspan & Feltz, 1989; Weinberg & Comar, 1994; Fournier et al., 
2005). In a correlation study Calmels, d'Arripe‐Longueville, Fournier, and Soulard (2003) 
showed that athletes competing at an international level use more and more complex 
psychological skills than non-international athletes. However, other researchers have stated 
that PTS might not have such a great impact. Gardner and Moore (2006) pointed out that the 
skills of PST which target internal processes might even trigger a task-irrelevant focus and 
therefore decrease athletic performance. They criticize that even though PTS might be able to 
reduce anxiety and negative thinking and enhance confidence in athletes, it does not increase 
athletic performance significantly. Another use of psychological skills is after injury. Athletes 
report the use of psychological skills like visualization and goal setting in order to speed up 
the rehabilitation process. However, scientific support for the effectiveness in this manner is 
weak. Brewer (2010) reviewed 40 correlational and experimental studies on sport injuries and 
rehabilitation factors. He concluded that, especially for knee injuries, psychological factors 
might have various influence on rehabilitation. But, given the quality of the data, he suggested 
more controlled research. 
Psychological skills in young athletes 
Much of the research within the field of sport psychology is done on college student 
athletes, sometimes even upper high school students, often out of convenience. Because of 
this, most of the research within the field of sports psychology can easily be applied to young 
athletes and questionnaires can usually be used in studies with youth athletes as well. Young 
athletes are also of great interest, because they are still in a state of development and learning. 
Their improvements can be observed more easily, and they have a greater range for skill 
development.  
Understanding which skills successful young athletes use, and how successful young 
athletes differ from those who are less successful, can be of great help at meeting the special 
needs in coaching that young athletes have. This is crucial in order to be able to prevent drop-
out, high anxiety levels, and burn-out among young athletes. As there is no widely agreed on 
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scientific definition of burn-out, I will stick to the description of Freudenberger (1980), as 
fatigue which results from consistently focusing on challenging goals and is accompanied by 
ongoing disappointment and decreasing self-esteem. This is to be avoided for the well-being 
of the athletes and in order to give them the chance to become successful.  
Harwood, Cumming, and Fletcher (2004) emphasized the relationship between 
motivational profiles and the use of different psychological skills in youth athletes. They also 
pointed out, that practicing certain psychological skills, such as imagery or visualization, 
could increase a development of high task orientation in student athletes. That can be of high 
value for students, because high task orientation has often be found to be a correlate of 
positive psychological responses, such as greater enjoyment (Hom, Duda, & Miller, 1993; 
Kim & Gill, 1997), intrinsic motivation (Duda, Chi, Newton, Walling, & Catley, 1995; 
Ntoumanis, 2001), and adaptive moral values and behavior (Dunn & Dunn, 1999). 
Additionally, young athletes are also confronted with a significant change in their athletic life 
as they face the transition from junior to senior level. Regarding the importance of 
psychological skills at this point, Stambulova, Franck, and Weibull (2012) showed that 
personal coping strategies have an impact on how Swedish youth athletes experience and 
master this transition and on whether or not they continue participating in their sports. These 
coping strategies included psychological skills such as goal setting and control of negative 
thoughts.   
Gender differences in psychological skills 
Since sports are usually strictly divided by sex, comparing gender has always been a 
topic of interest in sport psychological research. Not as much research has been done on 
gender differences in the use of psychological skills. But the research available can give some 
directions and hints on where to look if one wants to examine gender differences in 
psychological skill usage. Some researchers have suggested that certain personality traits are 
necessary or especially helpful in order to become a professional athlete, and there have been 
few personality differences found between female and male athletes (Weinberg & Gould, 
2011; Williams, 1980).  
When it comes to coping styles, research provides varying results about gender 
differences and there is not yet a final answer. Many researchers, such as Campen & Roberts 
(2001) and Yoo (2001), claimed that female athletes use more emotion-focused coping when 
it comes to stressful events in sports. Crocker and Graham (1995) as well as Kolt, Kirkby, and 
Lindner (1995) pointed out that female athletes are more likely to use emotion-focused coping 
and social support as a coping strategy when dealing with difficult situations. However, they 
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found no gender differences in problem-focused coping. Other researchers, like Pensgaard, 
Roberts, and Ursin (1999), and Bebetsos and Antoniou (2003) found no gender differences at 
all. Although this study does not focus directly on coping strategies, it fits in this field of 
research, because psychological skills in sports are a well-known way of dealing with 
pressure and anxiety, and part of coping strategy research.  
However, Sirad, Pfeiffer, and Pate (2006) found differences in kids’ motivation to 
attend sports, with girls emphasizing the social aspects and skill development, while boys 
found competition and fitness aspects most important. Harwood et al. (2004) studied adult 
athletes and pointed out some differences in motivational profiles, with male athletes 
reporting a higher ego orientation than female athletes. In terms of psychological skill use, 
they found males to use more relaxation and self-talk during competition than females.  
Psychological skills in practice and competition 
To the knowledge of the author, no research studies have yet compared the use of 
psychological skills in relation to practice and competition contexts. However, from a 
psychological point of view there are several reasons to make this comparison. The 
competition context is characterized by the presence of opponents, and often spectators, 
which might create higher expectations and pressure than in a practice context. From practical 
experience it is known that most athletes, as well as other people experience more arousal and 
anxiety during competitive or evaluative situations. These factors might influence the 
necessity of psychological skills, and the way they are used. Therefore it is a very interesting 
topic for research.  
Assessment of skills 
Due to the fact that psychological skills in athletes are assessed not exclusively for 
research, but more often for practical use, there is a consensus on using non-standardized as 
well as standardized methods. Usually when working with an athlete or a team it is 
recommended to not only use standardized methods, such as questionnaires, in order to win 
the athlete’s reliance, to be more sport-specific, and to gain cross-situational consistency 
(Tailor, 1995). However for research purposes it is often also necessary to collect larger 
amounts of data from many different athletes. Therefore it is crucial to develop standardized 
methods in order to gain useful information. On one hand, given the differing conditions and 
challenges for each sport, different sport- and situation- specific inventories have been 
developed, such as the Gymnastics Efficacy Measure (McAuley, 1985), or the Officials Stress 
Test (Goldsmith & Williams, 1992). On the other hand, there are also inventories which can 
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be used widely for many different sports, such as the Test of Performance Strategies (Thomas 
et al., 1999), The Ottawa Mental Skills Assessment Tool (Durand-Bush et al., 2001) or PACE - 
Performance and Competition Evaluation (2009). These inventories provide an overview of 
different sport psychological skills. They can be used for research in order to learn more about 
how athletes perform best, to work with individual athletes in practice and competition, and to 
help with the selection of talented athletes for elite teams.  
The Nationellt godkänd idrottsutbildning (NIU) 
The NIU-program is designed for students who seek to become professional athletes 
and at the same time want to finish their high school education. Students receive a personal 
schedule designed to meet their practice hours, and to give them additional time to practice. In 
addition they are offered special sports-related classes. Students can also seek help from 
different professionals within the fields of sport medicine, -psychology, -physiology, and -
nutrition. Sport, including the course “Specific Sport” (specialidrott), is the students´ main 
subject that covers 400-700 out of 2800 credits (“Ämne – Specialidrott,” n.d.). There, they 
learn about methods and theories of professional sports, how to plan a professional career, and 
to live as a professional athlete. But they also learn about the social aspects of sports, 
responsibilities, and how these affect and are affected by society. The program covers the first 
two years of Swedish high school education, and the students can later choose to also spend 
their third year of high school in the NIU program, depending on their school. A school that 
wants to offer NIU to its students needs the approval of the school department (Skolverket) 
and the special sports association (Specialidrottsförbund) of the sport they want to offer. In 
order to participate in NIU, students need to work on at least a national sports career and must 
be accepted to the program by their special sports association (“Idrottsutbildning (RIG, 
NIU),” n.d.).  
It is widely assumed that the training of sport psychological skills is highly valuable in 
order to become a world-class athlete. Also, for most sports the age of best performances 
ranges from 15 to 30 years. Therefore it is necessary to practice these skills at a young age. 
The Nationellt godkänd idrottsutbildning (NIU) was designed to support young athletes in 
Sweden with the most potential in their sports while they attend upper high school 
(“Idrottsutbildning (RIG, NIU),” n.d., “Gymnasial nivå,” 2013). 
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Conclusions regarding previous research 
The research presented above shows that psychological skills have positive influence, 
not only on athletic performance, but also on athletes´ motivation, well-being, and their 
enjoyment of sports. Furthermore, it suggests that different psychological skills influence 
different aspects of performance and that gender plays a role in the use of skills. It shows that 
young athletes can benefit from psychological skill training in many different ways during 
competitions, as well as during the transition from junior to senior level. Therefore, it is 
necessary for coaches to be aware of the climate they create and that psychological skills are 
taught to young athletes. Programs like NIU are designed to support young, talented athletes 
on their way to a professional athletic career and should therefore take heed of psychological 
skill training.  
Aim of the study 
The aim of this study was to evaluate the NIU program in terms of psychological skill 
use. The question was if and how athletes from the NIU program differ from other high 
school athletes in using psychological skills in sports, and if there are differences between 
grade one and two of the NIU program. In addition, the use of psychological skills was 
compared among boys and girls, as well as between practice and competition.  
Hypotheses 
The following hypotheses are based on the previous research and the aim presented 
above.  
The NIU program and its goal to support the young athletes with their career will be analyzed 
in this study, according to two hypotheses:  
1) Students from the NIU program possess more psychological skills which they can use 
during practice and competition.  
2) Older NIU students report significantly more psychological skill use than younger NIU 
students. 
As described earlier, practice and competition might involve different situational factors 
relating to an athlete´s use of psychological skills:  
3) Students show differences in psychological skill use during practice and competition. 
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According to earlier research as described above, gender differences in psychological 
skill use can be assumed. It might also be possible that both quantitative as well as qualitative 
differences occur; girls might use different skills than boys do: 
4) Female and male athletes show significant differences in the use of psychological skills. 
 
Method 
Design 
This study was part of a larger research project which was based upon collaboration 
between an upper high school in the southern part of Sweden and the Department of 
Psychology at Lund University. The survey was originally used to evaluate the NIU program 
which attempts to prepare student athletes in many different ways for life as professional 
athletes. The data for this study was collected in October 2013(the author of this text was not 
present as these data was collected, but participated in the next heat of data collection, for the 
ongoing research project). One group consisted of students from the NIU program, and the 
other group of students from the ordinary sports class at the same school (Idrottsfördjupning – 
IDF). Additionally, both groups consisted of students from two different grades. 
Given the different sports represented in this study´s sample, a multi-sport-questionnaire 
was needed. As the Swedish Olympic Committee (Sveriges Olympiska Kommitté) uses 
PACE when working with their athletes it was the questionnaire of choice for working with 
the student athletes who will be the next generation of professional athletes in Sweden. In 
addition to the PACE-test, the students responded to the “Ottawa Mental Skills Assessment 
Tool” which is used only in the framework study. They reported their age, sex, job and 
educational status, whether they were members of a sports club, how long they had been 
active in their sports on a professional and non-professional level, and what their position or 
event was. Finally, the participants were asked if they had any previous experiences with a 
sport psychology consultant or sport psychology in general. 
The participation in the study was voluntary and the parents had to give their permission 
for their children to participate. The school provided time during lessons, so that the students 
did not need to invest extra time. No questions were asked via PACE that could harm the 
students’ psychological condition or their psychological development. The data collected was 
anonymous and can no longer be matched with the answering students. 
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The Sport Psychology Professional Model 
Like many other sport organization, the Danish Olympic team (Team Danmark) works 
with clinical and educational sport psychologists. These psychologists have developed a 
psychological model in order to give their work a framework and to enhance conformity in 
their interventions. The Sport Psychology Professional Model (“Sportspsykologiens 
professionsmodel - Bagom Team Danmarks sportspsykologiske ydelser,” n.d.) of Team 
Danmark has its roots in different theories and concepts. It integrates cognitive behavioral 
theories, as well as systemic and humanistic theories, and ideas from Personality Psychology. 
It consists of three layers which can be influenced by a sport psychologist. Personality and 
identity entails self-esteem, motives, values and typical behavior of the athlete. Life as an 
athlete and life skills includes commitment and planning, as well as career transitions, team 
work and sport-life balance. The third layer of the model, called the mental wheel (“Det 
mentale hjul”), is the one that includes seven of the skills the questionnaire used in this study 
“Performance and Competition Evaluation” (PACE) (see below) is assessing (Goal setting, 
Constructive evaluation, Concentration, Self-talk, Self-confidence, Arousal regulation, 
Visualization), as well as Competition strategies. Competition strategies refer to team and 
individual strategy, which give directions on how to behave or to react during a competition. 
They are not assessed with PACE because they are usually not considered psychological 
skills, but strategies a coach plans with his/her athletes. These eight skills, according to Team 
Danmark, are necessary in order to perform at a top level and can be practiced on together 
with a sport psychology consultant. The three psychological layers of this model are girted by 
an outer layer which describes the athlete´s living situation and external factors, such as 
family and friends, but also coaches, practice and competition environment and any other 
factors that influence the specific situation. These must also be taken into account when 
examining an athlete´s performance.  
PACE – Performance and Competition Evaluation 
Coming from Team Danmarks “Sport Psychology Professional Model”, the 
questionnaire “Performance and Competition Evaluation” (PACE) was designed to survey 
different mental skills. It was developed to serve as a starting point for working with athletes. 
Furthermore it is used to survey an athlete´s mental strengths and weaknesses and to monitor 
his/her development regarding different psychological skills. In addition PACE can also be 
used for comparing psychological skills in different age-groups, sports and sexes. It has been 
translated into Swedish (no information could be found, when and by whom it was translated) 
 20 
 
and is now used by the SOK (Swedish Olympic Committee) in order to work with their 
athletes. 
PACE was developed in 2009 with inspiration from two other sport psychological 
questionnaires (Test of Performance Strategies, Thomas, Hardy, & Murphy, 2007 and The 
Ottawa Mental Skills Assessment Tool, Durand-Bush, Salmela, & Green-Demers, 2001). It 
consists of two independent subtests for practice and competition. The questions in both 
subtests are often the same or very similar, differing only by the words “practice” and 
“competition”. Both build the same scales and focus on the same 13 skills. Each subtest 
consists of 52 items, four items for each of the skills described in the introduction. The items 
are answered on a Likert scale from 1 to 7 (“Never” to “Always”). PACE is licensed by 
master 
tm
 value people 
tm 
which does not allow the publication of the items, nor the norms in 
this text. Therefore, there will no example items in the text or the appendix. Additionally, the 
PACE manual explains how the feedback process with the athlete should look like, and 
contains information for the athletes.  
The different skills assessed with PACE are Process and Result goals, Relaxation and 
Activation, Stress management, Constructive evaluation, Concentration, Positive inner 
dialogue, Self-confidence, Reframing, Visualization, Mental preparation, and Control of 
negative thoughts. These are described in more detail in the introduction. 
The quality criteria of PACE 
There are norms existing for PACE. They have been evaluated for a group of elite 
athletes in Denmark (n=195; 47.7% female). The athletes were aged from 13 to 47 years with 
a mean of 22 and a SD of 6.2. The group consisted of world-class athletes, as well as elite 
athletes and future world-class athletes. There are no age-, gender-, nor sport-specified norms 
existing for PACE. 
The reliability of PACE is documented and evaluated with internal consistency via 
Cronbach´s alpha for the different scales for practice and competition. In the practice test it 
ranges from 0.82 for “Process goals” to 0.95 for “Mental preparation”, with a mean of 0.88. 
However, in the competition test it ranges from 0.87 for “Process goals” to 0.97 for 
“Relaxation” with a mean of 0.91. In literature a Cronbach´s alpha of 0.85 and greater is 
considered to be satisfactory (Bühner, 2011). 
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Table 1: Internal consistency of the PACE scales
 
 
The validity of PACE is measured as congruent construct validity. Therefore, a scale-
intercorrelation-matrix for practice and competition is presented in the manual. The practice 
and competition tests serve as different instruments that evaluate the same construct in order 
to measure convergent construct validity. For this kind of construct validity, coefficients r = 
0.5 and higher are considered good (Bühner, 2011). The matrix shows high correlations 
between the same constructs in practice and competition (between 0.61 for “Mental 
Preparation” and 0.89 for “Stress management” and “Reframing”. The intercorrelations 
between the different constructs within the same test range from 0.00 (“Control of negative 
thoughts” and “Result goals”) to 0.58 (“Constructive evaluation” and “Process goals”, “Self 
Confidence” and “Control of negative thoughts”) in the practice test; in the competition test 
from 0.01 (“Result goals” and “Positive inner dialogue”) to 0.66 (“Constructive evaluation” 
and “Process goals”). 
Data collection and participants  
The collection of the data took place during school hours, and students answered the 
questionnaires for practice and competition online. No missing values or errors were found in 
the dataset.  
The sample consisted of 170 Swedish high school athletes, juniors and seniors (årskurs 
1 and 2) in a special sports school. 42 of the students answered only one of the two 
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questionnaires and were therefore excluded from the study. The remaining 128 students 
(female n=59, male n=69) were between 15 and 17 years old and native Swedish speakers. 
The sports represented in the sample were handball (n= 45), basketball (n=9), soccer (n=56) 
and swimming (n=18).  
66 students (female n =34, male n= 32) were part of the NIU program and 62 (female n 
=25, male = 37) came from the IDF and were used as a comparison to NIU. All students were 
currently members in a sports club, except for three (one NIU, two IDF).  
Table 2: Duration of sport activity and contact to sport psychologists 
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Table 3: Description of sports 
 
 
Statistical analysis 
In order to test the first two hypotheses, t-tests for independent samples were used to 
search for significant differences between the NIU group and the IDF group, and the two 
different grades of NIU (årskurs 1 and 2), in practice and competition for each skill. These 
two tests were done in order to evaluate the NIU program. The second hypothesis was 
necessary to account for possible different start conditions between NIU and IDF participants. 
A t-test for paired samples was used in order to compare the score of each student in practice 
with his/her score in competition. For hypothesis 4, a t-test for independent samples was used 
to find differences between the scores of boys and girls.  
Levene´s test of equality of variances was applied to the data. Except for four tests (HP 
1: Visualization-competition & practice, Result goals-practice, and HP 4: Activation-
practice), all error variances were equal among the groups. For the four tests with unequal 
error variances, an adjusted t-value was used to test significance. The hypotheses were tested 
for each skill separately and, in the case of hypothesis 3 and 4, also separately for NIU and 
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IDF. The alpha-level was set at 0.05 throughout the entire analysis. The Bonferroni-
adjustment was not used on the alpha-level. 
 
Results 
The results are presented in three different sections, according to the hypotheses. 
Psychological skills in NIU and IDF 
The two-tailed t-test for independent samples showed no significant differences between 
the students from the NIU program and the students from IDF for most of the skills. Only 
Relaxation (in both competition and practice), and Self-confidence (only in competition) 
showed significant differences, where the students from the NIU program scored higher. 
However the effects were small measured in eta-squared. 
Table 4: Psychological skills in NIU and IDF – practice
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Table 5: Psychological skills in NIU and IDF – competition
  
Differences between the first and second grade of the NIU program 
Differences between the first and second grade of the NIU program were found for 
Visualization, Reframing, and Mental preparation in competition. However, in practice, 
differences were found in Constructive evaluation. The younger students from first grade 
showed higher scores over all five skills. The effect sizes were moderate, measured with eta-
squared.  
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Table 6: Differences between first and second grade of NIU - practice
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Table 7: Differences between First and Second Grade of NIU – competition
 
Psychological skills in practice and competition 
The t-tests for paired samples showed significantly higher scores in the competition test 
in both groups, NIU and IDF, for some of the skills: Concentration, Visualization, Self-
confidence, Constructive evaluation and Mental preparation. Additionally, the students from 
IDF showed significantly higher scores in the competition test compared to practice test for 
Positive inner dialogue and Control of negative thoughts. The students of both groups scored 
higher on the practice test for Process goals. The effect sizes ranged from moderate to large in 
both the NIU group and the IDF group.  
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Table 8: Differences between practice and competition – NIU 
 
 29 
 
Table 9: Differences between Practice and Competition – IDF
 
Gender differences 
Students from the NIU-group showed gender differences in Stress management and 
Self-confidence, with boys reporting a higher use of psychological skills, during competition 
as well as practice. However, students in the IDF group showed gender differences in Result 
goals, Relaxation, Visualization, Control of negative thoughts, Reframing, Self-confidence, 
and Constructive evaluation, for both practice and competition. Differences were found in 
Stress management and Mental preparation, but only at practice. Again, the boys scored 
higher on every skill. The effect sizes were moderate for both groups for competition and 
practice. 
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Table 10: Gender Differences: NIU – practice
 
 31 
 
Table 11: Gender Differences: NIU – competition
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Table 12: Gender Differences: IDF – practice
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Table 13: Gender Differences: IDF – competition
 
Discussion 
The aim of this study was to analyze the use of psychological skills by comparing 
student athletes in the NIU program to student athletes in an ordinary class (IDF). 
Additionally the study wanted to find out if the NIU program helps students to develop these 
skills. Finally, it tried to identify when they use these skills more often, in practice or in 
competition, and if age and gender moderate this use. 
First hypothesis 
There were no differences found between NIU and IDF for most of the skills, so that 
hypothesis one cannot be entirely confirmed. This might be due to methodical limitations of 
this study (discussed below), the reliability of PACE (discussed below), or the fact that 
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students in the IDF group are also highly talented athletes and the time the NIU students spent 
in the program was not long enough to give them any advantages regarding psychological 
skills. The older students had just finished their first year within NIU and the younger 
students had only participated for one month. That period might be too short to actually show 
differences and the effects NIU is creating might be too small to be detected with PACE in 
this study. A longitudinal study conducted over a longer period, with more participants and a 
larger variety of grades would be needed to further investigate possible differences in the use of 
psychological skills. However the results might also show that the NIU program cannot yet 
succeed in teaching student athletes psychological skills, in which case further adjustments 
and an evaluation of the results would be necessary.  
NIU students were however, found to score higher than other students on relaxation in 
practice, as well as in competition. These differences might be explained by the fact that there 
are many relaxation techniques, such as progressive muscle relaxation, which can be learned 
and practiced with the help of coaches. As the NIU students are provided with more sport-
related education and more time to practice, they are more likely to learn these techniques and 
apply them successfully. It might also be the case that NIU students are more experienced 
with practice and competition, and therefore have developed some relaxation techniques of 
their own. Another possible explanation lies within the “Transactional Model of Stress” by 
Lazarus and Folkman (1984). As NIU students compete on a more professional level, they 
might interpret the competitive situation as more important and stressful. Their primary 
appraisal might therefore lead to a stronger anxiety response and more relaxation techniques 
are needed by the NIU students.  
Additionally NIU students scored higher on self-confidence during competition. There 
are several possible explanations for this finding. Admission into the NIU program might be 
enough to enhance the self-confidence of students; furthermore, being the most talented 
athletes, they might be more used to both, competing and winning which might make them 
more confident. However according to previous research, more successful athletes are also 
more likely to use psychological skills which might explain some of the differences found in 
this study (Calmels, et al., 2003). In that case, the study might have started out with different 
base-lines in each group, which will cause interpretation problems of the results (described 
below under “Methodical limitations”).  
The effects were significant but small, measured with eta-squared, which might be due 
to the other group also including some very talented students that competed on a very high 
level, but chose not to participate in the NIU program.   
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Second hypothesis 
It was presumed that both grades within NIU would have the same start conditions, 
because they were both accepted to the NIU program and were therefore equally talented and 
serious about their sports. However, in contrast to the first grade (årskurs 1), which started the 
program at the time of the data collection, the second grade (årskurs 2) already went through 
the program for a whole year, and therefore might show some effects. The second hypothesis 
assumed that the older students in the NIU program would score higher on most of the skills. 
However, the results showed that the younger students scored higher on Visualization, 
Reframing, and Mental preparation in competition and Constructive evaluation in practice. 
These results suggest that the NIU program is not actually helping students to develop and use 
psychological skills in their sports. The students may stop using skills while attending the 
program. This might occur because the students place too much conscious focus on skills and 
other cognitive and emotional techniques, neglecting or forgetting their automatically used 
skills in the process. As a consequence, performance decreases, because the attentional focus 
now lies on irrelevant tasks (Nieuwenhuys et al., 2008; Pijper et al., 2003). In the long run, the 
students might therefore have stopped using their skills.   
It might also be explained by a natural development between the age of 15 and 17 that 
keeps the students from automatically using psychological skills in stressful situations. Yet 
another explanation might be that the older students have learned about the skills within the 
NIU program and now think and reflect about them differently. Deeper knowledge about the 
skills might make them more critical about whether or not they use them, and therefore create 
lower scores, even though the actual usage might not have decreased. 
The fact that the older students did not score higher on any skill might also be caused by 
the very small difference in age between the two grades. Perhaps a year is too short a time 
span to reveal any effects and the younger students in this sample were coincidentally more 
skilled than their older colleagues were.  
Even though the first two hypotheses provide a direction on how the results are assumed 
to turn out, they were still tested two-tailed. This was done because there is no previous 
research existing which provides reliable assumptions about how the results should turn out. 
There was no certainty that the results could not turn out the other way. It was decided to test 
two-tailed in order not to miss unexpected results. 
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Third hypothesis 
The comparison between practice and competition showed mixed results for both 
student groups. The students of both groups scored higher in competition for Concentration, 
Visualization, Constructive evaluation, Mental preparation, and Self-confidence. Except for 
Self-confidence, all these skills can be used to regulate one´s arousal directly. However, 
during practice, it might not be necessary for the students to control their arousal. According 
to the “Transactional Model of Stress” (Lazarus & Folkman, 1984), already during primary 
appraisal, the practice situation might not be interpreted as harm- or stressful, and therefore no 
anxiety/arousal response will occur. Additionally Visualization is often used to prepare 
oneself for the next task and to imagine the next movements. Even though Visualization can 
be especially useful during practice, athletes, especially young athletes, might not find the 
time or the quietness to use Visualization during practice. A competition might seem more 
important and meaningful and therefore make the use of Visualization more adequate for 
young athletes.  
The higher score on Self-confidence might be due to Self-confidence being a skill that 
students have practiced during their time in sports, or that they focus more on their strengths 
and abilities during competition, while the focus during practice concentrates more on the 
tasks they need to work on. However, both groups scored higher on Process goals during 
competition. This finding is congruent with the definition of process goals, which are 
supposed to maintain motivation during practice and to give the athlete a direction on what 
he/she needs to work (Weinberg & Gould, 2011). Additionally the students in the IDF group 
scored higher on Positive inner dialogue and Control of negative thoughts during competition, 
which was not the case for the NIU students. This might be because NIU students are more 
confident and more used to competitive situations and therefore need less anxiety regulation.  
Fourth hypothesis 
Previous research suggests that boys are more likely to use Relaxation and Self-talk 
during competitions (Harwood et al., 2004), whereas girls are more likely to use more 
emotion-focused coping, such as Control of negative thoughts (Campen & Roberts, 2001; 
Yoo, 2001). In this study, boys in the NIU program scored higher in Stress management and 
Self-confidence, during competition as well as during practice, and in Mental preparation only 
during competition, with moderate effect-sizes. This is congruent with previous results. Boys 
in the IDF group even scored higher in Result goals, Relaxation, Visualization, Control of 
negative thoughts, Reframing, Self-confidence, and Constructive evaluation, for both practice 
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and competition, as well as in Stress management and Mental preparation, but only for 
practice. All these results go along well with the suggestion that boys are more likely to use 
psychological skills than girls, but also show contradictions in terms of using emotion-
focused techniques, such as Control of negative thoughts, in which girls should have scored 
higher. The fact that the IDF group showed many more differences than the NIU group might 
result from less variance in the NIU group with many highly talented athletes that are more 
alike. This is congruent with Williams (1980) who described that there are only few 
personality differences found between female and male elite athletes. 
Methodological limitations 
There are some limitations to this study, due to problems during the research process. 
One limitation addressed earlier in the discussion is the self-selection into the two groups. As 
NIU is a program for the most talented student athletes in Sweden the athletes also need to 
decide to participate in it. Some student athletes may want to focus more on different 
academic subjects, but still participate in competitive sports. They might be just as talented 
and promising as the NIU athletes might, but will end up in the comparison group of this 
study. These athletes practice a lot too, some even on an elite level which could include 
psychological skill training, something which cannot be controlled. They might also decide 
that they do not need to attend a special program because they already have sufficient skills 
they can use in sports and do not need extra assistance. If that is the case, the students in IDF 
would start out with a higher use of psychological skills and the NIU students would have had 
to catch up to them. Overall, it was not possible to control the selection at any point and no 
predictions are possible about the nature of the selection.  
Additionally with this study, we relied on the Swedish sport associations and the school 
department for deciding who is an elite athlete and who is not. There was not any kind of 
assessment criteria developed by the researchers and there is no measurement of the athletes´ 
performances collected during the study. Furthermore, it is not possible to draw any 
conclusion regarding the effectiveness of NIU from the comparison to IDF, for we do not 
know the base line of psychological skills they started out with. On the one hand, students in 
the NIU group might have already been using more psychological skills when they entered 
the program. On the other hand, students who already use more psychological skills might be 
more likely to join the NIU program, for they might enjoy their sports more or be more 
successful. Also, the younger students in the NIU group might cause some statistical 
problems. They have attended the program only over a very short time period; therefore, their 
 38 
 
results could be mostly due to the NIU-selection process and not to the impact of the actual 
program. Research only within the second grade might provide different results, however the 
number of students in each group was too small to test this hypothesis. 
The comparison between the two different NIU grades was supposed to show if the 
program is successful in teaching the students psychological skills for their sports, but the age 
difference between first and second grade can be very influential and cannot be controlled.  
Another statistical problem is the family-wise error rate. Because there were so many t-tests 
(104) calculated with the same sample, the family-wise error rate is very high. In order to 
solve this problem, adjustments to the α-level, for example the Bonferroni-adjustment, can be 
used. If the Bonferroni-adjustment is used on this study, the overall α-level would be 0,00048 
and therefore no effect would be significant any longer.   
There were also some technical difficulties accompanying the study. First of all the 
students might not have been as focused as would have been necessary in order to draw valid 
conclusions. As the data was collected at school with all students from one grade in one room, 
this does not provide the optimal atmosphere for collecting data and getting well-founded 
answers. Another problem was the report of the data I got from the company processing the 
results. I was not able to get hold of the raw data, instead I was provided with averages for 
every student. That made it impossible for me to run any kind of confirming analyses in order 
to control the factorial structure of the construct, or to make any more detailed comparisons. 
Furthermore, some of the quality criteria of the test show some problems: there was 
no confirmatory factor analysis calculated in order to test the structure of the construct. The 
authors only used an exploratory analysis, which is used to find different factors, but cannot 
confirm them. The validity of the test is tested as congruent construct validity via comparing 
the results of the practice and competition test. These two tests are originally designed by the 
authors to measure two slightly different constructs; this would be good in order to measure 
congruent construct validity. However, the two tests are very similar to each other, consisting 
of almost identical questions. Here one could ask if they really measure two different 
constructs, and if they really do, why they are used to support congruent construct validity. 
One could also argue that the reliability and validity of PACE are not high enough to 
reveal any further differences between groups, even though they might have been there. With 
the reliability being too low, the power of the analysis decreases and it might no longer be 
possible to find small differences. One could calculate how the reliability influences the 
results; however, there was no other instrument available, necessitating PACE’s use in this 
study.  
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In these terms, it might have been helpful to use the entire sample, not divided by NIU 
and IDF, when testing the hypotheses three and four. In that case, the analysis would have had 
greater power and perhaps revealed more significant results. 
The norms existing for PACE were only tested on Danish elite athletes in one sample 
over different sports, ages, and gender. There are neither norms existing for the Swedish 
version, nor for different age groups or gender. Therefore it is impossible to interpret whether 
or not the NIU group differs from any kind of reference group, except the IDF group. 
Finally, a problem of all the methods assessing psychological skill use in athletes is that 
they still rely on the athlete´s insight and interpretations. They can only be objective to a 
certain extent. As explained earlier, the athletes in the different grades or different programs 
might interpret the questions and the skills differently, based on their knowledge and 
experience and then show different scores that are not due to actual differences in 
psychological skill use. In addition the analyses ran with the data requires interval scale level. 
There was no test done to assure that the data fulfilled this requirement. Therefore it might be 
possible that the data did not meet interval scale level and that the analyses cannot be 
interpreted safely.  
The strength of this study is the large dataset. Over 100 students with similar 
backgrounds participated. They went to the same school, lived in the same community and 
participated in the same sports. That means that the outer conditions were as similar as they 
could get and the biggest difference between the groups were the examined programs, age and 
gender differences. This makes the interpretation of the results easier. 
Consequences and further research 
The results of this study suggest that further investigations on the effects of the NIU 
program are necessary in order to prepare the students better for their career in professional 
sports. On the one hand, no improvement could be found in psychological skill use in older 
NIU students, compared to younger students; on the other hand it is not certain that the 
training can show results in just one year. Maybe more time and more treatment power is 
needed in order to actually develop and practice the learned psychological skills, and see 
some effects in such designs.  
Furthermore, Harwood et al. (2004) pointed out the relationship between psychological 
skills and motivational profiles. According to this it might would have been really interesting 
to survey NIU students´ motivational profiles and if there is a specific pattern of motivational 
profiles and therefore certain psychological skill use in the program. At this point, it could be 
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also very interesting to investigate how NIU students deal with the transition from junior to 
senior level (as they are at that age for most sports). Do the skills they have actually help with 
the transition, as Stambulova, Franck, and Weibull (2012) suggest? And does the NIU 
program help the students by taking of pressure from their academic studies, or is it even 
harder for them as they try to perform on a higher level and experience more pressure? 
Additionally, it would be interesting to see which of the skills can be seen as coping strategies 
and which skills actually help with this transition and therefore should be taught more 
intensely. In that case, not only the transition from junior to senior would be interesting, but 
also other stressful events in the lives of young athletes, in order to better prepare and support 
them on their way to professional sports.  
As Brewer (2010) review there is a relationship between psychological skills and the 
recovery from injury. If the students increase their psychological skill use during the NIU 
program, it would be an interesting question to investigate if these skills help them to deal 
with injury more successful, and if they show differences to other athletes on this regard.   
In a follow-up-study I would also survey the performance of the individual student. In 
this study the only criteria for more or less successful athletes was their participation in NIU. 
However that does not reveal much about their actual performance and how they might 
increase it through the help of NIU and psychological skills. An additional performance 
evaluation would help to make the results more valid and applicable to other, more general 
settings apart from NIU. The PACE-questionnaire also neglects to ask how students use their 
skills, how their techniques work and what exactly they do. As Weinberg and Gould (2011) 
described, Visualization used the wrong way can be harmful to performance and have 
negative effects on the athletes. More detailed information on the exact use of the skills, 
perhaps with individual interviews, the perception of success with skill use, and an objective 
performance measurement would do a great deal towards better understanding psychological 
skills in sports, especially in young athletes, and to work with them more successfully. 
However, students of the NIU program are not only athletes; they are also normal 
students with normal lives and the normal problems of 15-17 year olds. The skills they learn 
and use in sports might also help them in their every-day routine and improve their quality of 
life. How sport-psychological skills affect a person´s daily routine and coping behavior with 
stressful events is an intriguing question, which definitely invites further research. If these 
skills positively affect day-to-day life and add to a person’s coping abilities, schools might 
focus more on psychological skill training, not only for talented athletes, but also for every 
student. 
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Conclusion 
This study showed that there were differences in the use of psychological skills, for 
example in the use of Relaxation, between the student athletes in the NIU program and other 
high school student athletes. However, it does not reveal how these differences emerge. 
Further research is needed to answer this question. Additionally, this study revealed that 
gender, and differences between practice and competition all affect psychological skill use. 
This indicates that coaches should pay more attention to psychological skills in practice and 
competition, since they cannot simply be transferred from one to the other. Finally, they need 
to pay attention to how and which skills they practice with each individual athlete.   
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